Projection patterns of lateral hypothalamic, cocaine- and amphetamine-regulated transcript (CART) neurons to the dorsal raphe and/or the locus coeruleus in the rat.
The present study was designed to reveal the projection patterns of lateral hypothalamic (LH), cocaine- and amphetamine-regulated transcript (CART) neurons to the dorsal raphe (DR) and/or the locus coeruleus (LC) in the rat. After the injection of Red or Green Retrobeads into the DR or LC, LH sections were immunostained for CART and/or melanin-concentrating hormone (MCH). First, CART-immunoreactive axon terminals formed close appositions to the DR (or LC) neuronal profiles. Second, a subpopulation of CART neurons containing MCH projected to the monoaminergic nuclei; the majority of labeled neurons were observed in the dorsal hypothalamic area, the dorsal part of the posterior hypothalamic area, and the zona incerta. Cells were also observed in the perifornical part of the LH, the dorsomedial hypothalamic nucleus, the peduncular and the magnocellular parts of the LH. Of the total population of DR (or LC)-projecting cells, CART/MCH co-containing neurons were 9.5% ± 1.6% (or 10.8% ± 1.3% for LC). Finally, a subset of CART (or MCH) neurons provided divergent axon collaterals to the DR and the LC. Of the entire CART (or MCH) cell population, 3.9% ± 0.8% (or 5.6% ± 1.0% for MCH) sent axon collaterals to the DR/LC. CART/MCH co-containing neurons projecting to the DR or LC might be involved in the feeding-related regulation of arousal, stress-related responses, and emotional behaviors. Thus, CART (or MCH) cells that send divergent axon collaterals to the DR/LC might have a simultaneous (and possibly more efficient) way to exert their specific influences on the aminergic nuclei.